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n& l Lr^?\SP™* AGHlB FRANCA! SB 
DBS ! PBTROLBS. a Preach corporate body, 
of 5 roc Michel-Ange* Perl* 16 feme! 
France, do hereby declare the invention, 
for which we pray thai B patent 
may be granted to us, and the 
meihod by wfcdeh ft a to be performed, 
to be partlcnlarfy described in and by the 
following statement: — 

1119 present invention is concerned with 
exploratory drilling and in particular to the 
protection oj a drilled bcleagainjt caving 
m and ingress of water. 

Known method*, in spite of die progress 
solved, ^ hare the 

common c na ra c* 
ierjag c of protecting the drilled Itole against 
caving in of the strata passed thzonah bv 
means of tube* which are sent downai the 
driffing descends. TOs type of protection 
which ii costly, due both to the * 



~T " ~ Witt . 

required to place the tubes in position and 
the maaoojuxUmg involved and to the east 

2L5V U (&" ± P**£jMy trouble- 

some tn the ease where drilhng methods. 
5?S ***** methods are env 

P!232?l be ?*^ M> of • 01 Power, due to 
tool drive shaft 



robbing of the ^ 

against the walla of the oore hole,~b added 
to the above disadvantage. This toss of 
power may be considerable because this 
r^J* 1 !? 00 *» much as several miles in 
IragtA. Furthermore, when the tools require 
cjangmg Ha necessary to raise the drive 
shaft; w hich comprises lengths of rod 
screwed one Into the other, and unscrew it 

-flSSJ& d c £ W * oto catted 
"floxMrlDinflf achieve* a net advamce over 
totary methods because the drive shaft is 
WffS^oy » Hnxible armoured hose for the 
tool driving motor and the flexible hcae can 
be wound up or unwound by means of a 
drum. In addition, the space taken up by the 
Jiffing platform canbe^edneed^i sfee, 
However mis method does not dispense with 

£5 fE£j? * rotoct dfu^ednoie using 
steel tubes to prevent caving in of the itrsta* 



Furthermore, it is essential to ensure a 

a^oM Considerable danger if an eruption 
occurs. 

According to one aspect of the present 
m ve noon there is provided n me mod of 
exploretory drilling comprising drillinjr a 

driiang of the hole, SIS^T^S^Q 
caving In of the strata and ingrasTof water: 
Aooordmg to another aspect of the 
present Invention there is provided a 

driffing a hole by passing* orlttrngSS 
downwardly through the earth, mouttmn a 
tumns; around the wall of thTdrilledholo 

downward 

movement of me drilling tool to prevent 
gfrh «* «*• strafa^Sa m^ of ? wate 
wheretoan expandable member carried by 

yn^ment between the expano^^mcm W 
f^&o tnbW and a force Uener^be- 
tween the stationary expandable saember 
and the drilling tool to cause th© arilHnfi tool 
to progress downwardly. 
i ^ UJ ?l 0n *■ fortsce, instead of having a 
a ^£P*P~ -Jwnys available, whfch 
are assembled one to the other as driUmg 

La lVTVIn iUta ■ riai — i * * * 




By nee of this method the stratocanbe 
*>PPortcd Immediately after drSSa 

pcrtoof tobmgin the process of 
^^^^^ybeprotec 1 ^^^ 

below It. Tins enables the tubing to be ef- 
fectively protected during Its mould** 
process because his enough to emurethat 

art SEISES ? ^8 tool holds; 
are rffectsvely sealed for the tubing former 
to be protected from the strata andTas a 
result, all water Ingress. ^ * 
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According to ■ 
present invention there b podded tp- 
le above nef » 



Airther aspect <rf 
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the 



J tact bod 
toot a top. 
the drilling tool. 
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£retu. tor cxyfa, out the 
comprising a J - rni - - 

Jto wwwrtfaig body, « tnbJnaftSnS 
on «,id body for fanning the tSInV^ 

the dwwhra: 

*™«wau«Mtle view is cran 



prcnton greater than 2.500 hn 

£££ *• vta3 « lt y bring th>n 70 

rrf"tV1!^ pI ^ «nWag* may be made tie 
hardening rerin u HjSSS^; rZ>Sr?Sf 
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aejeeat ox the machine of Pfem. i ^ ... — -— ■ manner i 

Tl>c machine comprUa, a Sii^^ by the ofl circuit 23. To^JaTth 

retractahle drill fcaST.no wSc^m^f «S»« «H Oat hSeS 

Mbmeer aa electric motor. Itbb^Siw "Tft a y deflate units IS and 16. 

•«» of . flmba 1^T„ £fc*L^ orS^^^ ehw *^ fc» make a. 



£32? i55^ a]to 3 « *^rSeaS 

mwde which ■» fitted all tlm XT! 
ffSS^SS&S* to%^fl^ 



wtrich to extraded 

pwrectfoa of ZT i^SC"*. 
J^ljhgaded. mjgot we« becc^SS 

is to 
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swit the drifting depth thu5 ensuring an deflated to enable It to take up a lower 

injection pressure for the reals* at former* position as the result oi Injection of all into 

15 «nd 16 which ts 30 bars higher thin that at the part of cylinder 42 located below piston 

the bottom. Flexible hoses 33 and 34 are 40. The automatic tnftatlon of sleeve 11 may 

5 heated thus ensuring that the viscosity of the be ensured by an electrical tmoulso from an 70 

material is not lowered. A valve 37 enables end of stroke stop 58. the impulse being 

the introduction of hardener into a static transmitted by wire 61 to control unit 9, 

mixer 38 to be stopped. TWs allows italic Rgurc a A* solenoid flap valve control 

mixer 38 to be drained of hardener, m the circuits which control hydraulic feed to the 

10 event of a temporary atop in drilling, before hydreufi© circuit* are well known, details of 75 

valve 39, which controls the feed of resin to the various circuits ensuring inflation and 

injection zones 19 or 20, according to deflation of the sleeves have not been 

whether tubing 8 of sleeve 6 is being made, illustrated. Thus, dozing a period of time 

is dosed. It wQl be understood that two which may be very short, sleeve 12 moves 

IS assemblies exist similar to that shown In downtoalower level so that when the top of 80 

Figure 6, one for the sleeve 6, the other far cylinder 42 is dose to piston 40, all that is 

the tubing 8. necessary is to apply oil under pressure once 

Thus H will be understood mat circuits 5 again Inside sleeve 12 and release the 

and 7, illustrated in Figure 1* each comprise pressure inside sleeve 11 to return to the 

20 two channeii , one for the resin and the other Initial conditions illustrated in Figure 3. For 85 

for (he hardener, the channel for the latter this purpose an end of stroke stop 59 may be 

being provided with a valve such as 37 used which sends a releasing impulse by 

located on the inlet aide of a static mixer aire 60 to control unit 9 (Figures 1 and 8). In 

such aa 38. Likewise, valves such as 39 Figure 8, then, are found the oil circuit 23, 

25 control the flow of each oi the resins and ream supply circuit 5 and 7 and mud circuit 90 

they are located one in 7 near 1st* 4 composing a down channel 4a and an up 

lection zone 19 and the other in channel 5 *H»»~d 4b in zone Z, Figure 7. 
near injection zone 20. A high pressure pump 45 suppfle* the oil 

The advancement of drilling and the necessary to Inflate formers 15, 16. shield 22 
30 forming of tubing 8 and its sleeve 6 are and sleeves 11 and 12. A first circuit 43 leads 95 
carried out as Illustrated dUjuurnnmticauy to controls CIS* C16 and G22 for inflating 
in Figures 3 to 5. In Figure 3, sleeve* 11 and formers 15, 16 and shield 22. In the same 
12 are illustrated deflated and inflated way a second circuit 44 leads to controls CI 1 
respectively. Sleeve 11 U fast with body 10 andC12for ileevas 11 aad 12. The assembly 
35 and descends with body 10 a* a result oi oil of circuits 48, 49 and 50 controhma; controls 100 
pr e ssur e, in the general circuit 23, exerted OS, C16, and C22, and circuits 46 and 47 
on piston 40* fast with body 10, under the controlling controls Cll and 02 are placed 
control of control unit 9 (Figure 8). Oil under the control of the general control 51 
entering the top part of cyhnder 42 via for advancing or stopping the forming 
40 cimuit 41 pushes the oiston down, sleeve 12 machine and in coneeouence piston 40, the 105 
remaining firmly appfled against tubing 8 by movement of which depends on the ofl fed 
previous inflation of the sleeve. Thus, as tool via circuit 41. Circuit 41, serving channels 
z progresses downwards, body 10 descends C42c and CAZb controlled by control 
relative to sleeve 1Z Formers 13 and 16 fast channels 62 and 63 from the general control 
45 with body 10 also descend and, during; this 51. enables, via channel C42e, the drill to 110 
movement, a certain amount of ream is advance downwards and the sleeve 6 and 
extruded m zone 20 to form sleeve 6. the tubing 8 forming machine to descend 
resin gradually poly m e ri s in g in the regions simultaneously, and enables, via channel 
of the heating element 18* whereas resin C42&, cyunder 42 to descend after deflation 
50 extruded to zone 19. the flow of which Is of sleeve 12. Wires 61 and 60 transmit the 115 
different from the resin used in the making impulses sent out by the end of stroke stop* 
of sleeve 6, polymerises near heating 58 and 59 to the general control 51 in order 
element 17 to form tubing 8. It I* of course to control the automatic setting in motion of 
understood that the quantities injected sre the inflating and deflating operations for 
55 in proportion to the downward progress of sleeves 11 and 12 via control channels 46 120 
the tool and the thickness of the respective and 47. The mud circuit 4 is also placed 
sleeve or tubing. For example, the sleeve 6 under the control of controls OB, CF and 
may be shout 10 mm thick and the tubing 8 CO for three valves B, F, C (Figure 7), these 
about 50 mm thick. The control unit 9 controls being: placed under the control of 
60 controls the supply of reams. control unit 51 by channels 64, 65 and 66. 125 

The tool oonnnne* to advance downwards Valves B and F may be closed in the event of 
until piston 40 roaches the bottom of the forming being stopped or due 

cylinder 42, Figure 4. This leads to the to detection of a high pressure zone by 
immediate inflation of sleeve 11. Figure 5, detector 53 coupled to control unit 51 by 
65 which holds the body 10 while sleeve 12 is C53. In this uhnrtratkm* the zone including 130 
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the tube mmkins msnhtms mad the inflatable 
deeve*, his brea indicated by tbe letter Z. 
Tbe moulding son* has been fauflcated by 
tbe letter M. A. far as the mud circuit b 
oaueen^it that it b fed In by 

flexible hose 3 and returned by channel 4* 
t t2 1 r^V Stt PP^ circuit. 5 end 7 
tar reataa end hardeners are pieced under 
£e control of controb C35. cSTand C35. 
Cr3 ?J5t w * a *■ «»trol» C37 end C'37 
^*S? !n8 .^i Vf * 37 for fhe hardener 
cbeuits end C39 smdC'39 controfflnT^ea 
J9for the reafau supply. A channel 54 
cannecta control unit $1 to controls OS to 
C36ton bringing tbe ream flow- under a 
control rebtrre to the speed of advance by 
dcaired rnethod, ^cWel 03alS 
enabling thb flow to be brought under a 
c^trel relative to tbe presssmT aSS? at 
tbe bottom of the drillmg tranantittftf by 

Jf***^ the object of which b to Sd? 

"ffi," *J*»" J5wd*I6 to be 
S^SI^k 1 ' 7 T 6 "* ^connection 56 for 
controlling the cloanre of the mud circuit 
vaKea B and P and by meana of oonneci&m 
57 for c<mtroffing (he inflation of sleevcsll 
end 12, wiSTSe obJeTof toS^thc 
^ac^ end proceed^ 

"As these various circuits can be of any 
form end at they are not part of the in- 
vrmtion tnaofar aa the anphsafion of the 
umta, which can be obtemed ream trade 
sources, U concerned, .it has not been 
deemed necessary to Illustrate In detail 
each control, whose structure mar take any 
form. The control of ream flow Emits eneh 
Bows to a rate of Increase of 10%. Thus, 
■wentffte bore hole passes through Han 

In the strata, the increase hi ream flow will 
ip«yaae in *ZZ and 
tubing ^richnesses m me region of the 
cavern. Again tt win be noted that aithoush 
such caverns arsr usually fifed with water?* 
to always possible to make the sleeve 
becense the material thereof b selected to 
be able to polymerise In water. As the t eBinu 
b rn^otetrted W the sleeve, the tubinicaS 
still be moulded nasmany. 
» drfUfag must be interrupted, the Cow of 

^^ TF^n™^ m ***** of her- 
dexmr. U drOBng recommences, a start b 
made toy machining the Inner welt at tfw. 
bottom psrt^ 
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the tetom of fhe drilling. Thus the 

ra^eflS^ 10 ?^^ ^descent. eX 
vancca Its ^head gradually dcrowards in the 
tubfaigand cuts a. wall in a truncated shave 

Thb truncated" ihspe cutting may alter- 
nafiyely be earned out by nborlnn sleeve 

JEXr^J? £° ken *P »y means of the 
dnumg toot, the pressure at the bottom 

machfae hi ^^conventional way. When 
[°™f t J 5 ~S*» the point where the 
trtoneauM oordon ccaurAences, resin b 
N«*ed wi^t hardener tfms forcing out 
then fiie controb are artSSe 
hardener and resin. While the 
machine b descending and as soon as 
teimer 16 reSJaTa^bottom eiuiof t£ 
trroeated eoim, the controb are set for 

perfect Joint b mode between the earlier 
tubtog and a new section of tubing, the end 
ST, l ^ ceid £>tween two 

^cated leyars of tumng resin. Thus the 
m^^e constructed enables a perfect 
tebtng jomt to be made after ante- 
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^JL**-*?*?* «»t the tberrochardening 
SSf c**e of forming m ai2ngB 

a^ be used to make the internal sleevemff 
of tub* even If filled with wSrW torsSS 
the totoal sleeving of a pWnreTor 110 
completely oxidbedtubo. Fuacuuroa ^ 1,0 
* J?^5V controb for edvancine the 

and cyfinder 42. can be reversed to retorh 
the assembly to a derired depth, as™ 
«™ple when restarting the tuSng process 
wttbfl^object of cotmectteTlt bTtS 
Previously formed portion. 

WHAT WB CLAIM IS>— 
^J^-J****^ of exploratory drilfimz 
cornprbfaxg drflung a hole and mouldhtgi 
CuHig around the wall of the drOtedKrfe 
»«u^neous^withd 

{^bersiwrentitag oavmg InTrf the strato and 



115 



120 



mgreas of water. 

JSlAiI 01 esploratory dHfflng 
conWamg driflmg a ^ole by passtogi 
downwardly thro STeSth! 
moulding a tubing around the wall of the 
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ojmoa tqr «N> drilling tool fa expanded 

too© U orartcd between Oxa atltkr£iv 
caw fee drilling tool Co pmgr^ dSrS 

by extruding mouMaUe mat-riSsS^Sf: 



33 



40 



45 



fat 

body, a tocond inflatable anntSr ab»~ 
12 £ ^JE?^ 0 *»o«aag to eftner ofala 



•^£&£ d ******* 

- ^ci^WiSS^ Stt fife* 

tttet pteee.tn i «■ JgMraM of wIbT^ 
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cta«b« betag prodded. ^ 

M Mad* . enrolled 5S 

of the mixed 
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■to oontzoQod ao u to <KTZT^ ~ mjccnq 

Maintain a conatant tHoknem of both t3*^ ES"^ • fint valve caati 

A niohioe for caiTTin* nut a-. m *t«i«k to taJd^tnJed&m 

method of claim 1 r«J«232. g 20. A ma^Jun* aj*£«rt£. 
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— A machine for 
method of claim I, camptialmf i"ilffl^ 



J 20 



125 



1.448.304 



pre* 
arid 



ressure In the bottom of ft hole 
led ftnd Cox continuing me flow 
moulding material. 
22. A machine according to claim 21 
5 when dependent an claim t% In which said 
control means is adapted to act on reception 
of an impulse from the pr e ssur e sensor such 
that, when tbepressure sensed by the sensor 
e x ceeds a predetermined vane, said control 
10 means causes tho delivery of mud to too dxiU 
tool and to stop, both the sleeves to Inflate, 
tho or each hardener delivery valve to dose, 
the or each delivery valve for the moulding 
material to dose at the outlet from the or 
IS each static miser once the mixer has been 
drained of hardener, the switching oft of the 
or each heating element circuit and* hah to 
the machine** progress downwards. 

33* A. machine according to any of etafans 
20 20 to 23, in which said control means in- 



cludes means for automatically setting in 
motion the inflation of Che first sleeve 
deflation of the second sleeve anjj its 
descent under the control of a first end of 
stroke stop in said hydraulic jack, a second 25 
end of stroke stop bemg comiected to means 
for setting hi motion inflation of the second 
sleeve* deflation of the first sleeve and the 
filling of the other annular chamber in said 
hydraulic Jadu 30 

24. A method of exploratory drilling 
substantially as herein described. 

25. A machine for exploratory drilling 
substantially as herein described with 
reference to the accompanying drawings. 35 

A. A. THORNTON & CO.. 
Northumberland House , 
303—306 m jAHotborn, 
London/T^.Cl. 
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